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1 Executive Summary 

1.1 Recommendation 

The submission is acceptable provided that a mutually acceptable agreement is arrived on 
the product label. 

1.2 Phase IV Commitments 

None. 

1.3 Summary of Clinical Pharmacology Findings 

Purdue Pharma LP submitted a response to the Pediatric Written Request issued by the 
Agency. In addition, the sponsor has also submitted Oxycontin product label with 
changes to the Dosage and Administration (Section 2), Specific Populations, Pediatrics 
(Section 8); Clinical Pharmacology, Pharmacokinetics, Special Populations (Section 
12.3). Data from five multiple dose and one single dose pediatric pharmacokinetic 
studies, and two single dose BA/BE studies in adults were submitted (listed below in the 
table) to support meeting the exclusivity requirements and the labeling changes proposed. 
The sponsor also refers to a previously completed safety, PK study (OC96-0602 from 
1998) that evaluated relative bioavailability of Oxycontin (original formulation) 
compared to oral immediate release tablet in pediatric patients on other opioid 
medications.  Additional reference is made to relative bioavailability study of Oxycontin 
(old and new formulations) with IR oxycodone solution/tablet for bridging PK 
information (OTR1001 (previously reviewed in 2010), OC94-0101 in attached synopsis, 
OTR1005, and OTR1502 in table below).  

Table: Studies Submitted to support pediatric population PK analysis. 
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oxycodone to qualify for this study. In this study, pediatric patients in the 6-12 yrs. age 
group receiving 10 mg OxyContin had a Cmax or peak plasma concentration of 
oxycodone ~22 ng/mL; where as adults receiving the same dose would have a Cmax of ~ 
11 ng/mL.  OxyContin label indicates that a single 10 mg dose produces oxycodone AUC 
of about 136 ng.hr/mL.   

Table: Summary of PK Parameters from Study OC96-0602 

Figure: Box-Plot comparing Cmax (left figure) and AUC (right figure) of oxycodone in 
pediatric patients of 6 -12 yrs. age following administration of OxyContin 10 mg or IR 
oxycodone 5 mg (tablet) doses.  Horizontal reference lines are label indicated mean 
Cmax (left figure) and mean AUC (right figure) of 10 mg OxyContin (bottom) and 20 mg 
OxyContin (top) in adults. 
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Data from several adult and pediatric studies (as indicated above) were combined in a 
population PK analysis to characterize the population pharmacokinetics of oxycodone in 
adult and pediatric subjects and to estimate the effects of individual-specific covariate 
factors, in particular, age and weight on the variability in pharmacokinetics. Full review 
of the population PK analysis is appended to this memo. The main conclusions of the 
analysis are discussed below. The final model identified weight as a predictor of 
variability in clearance (CL/F) and volume of distribution (V/F) and age as a predictor of 
variability in CL/F in patients less than one year of age.  No other covariates investigated 
demonstrated any relationship in the graphical evaluation of unexplained variability in 
oxycodone PK. 

Figure: A plot of oxycodone clearance against bodyweight of pediatric patients and 
healthy subjects (Based on final model). 

The table below describes clearance and volume of distribution for oxycodone in 
different bodyweight groups. 

Table: Summary statistics of clearance and volume of distribution of oxycodone based 
on bodyweight groups from all studies. 

Weight 
Group Variable N Mean SD Median Variable N Mean SD Median 
<10 kg CL/F 43 8.4 4.8 7.2 V/F 43 45.8 26.4 37.6 
11-20 kg CL/F 23 31.2 11.4 31.9 V/F 23 127.4 55.6 117.9 
21-60 kg CL/F 138 66.8 25.2 64.8 V/F 138 388.9 156.6 369.6 
>60 kg CL/F 168 96.7 31.5 91.8 V/F 168 590.4 151.5 584.1 

These results provide further support that a 10 mg dose in lighter patients (i.e., less than 
10 years of age) would result in higher exposure than the same dose in the adult 
population. Therefore, pediatric patients would benefit from a 5 mg OxyContin 
formulation.    

We also note that the Sponsor’s pharmacokinetic model has adequately characterized the 
pharmacokinetics of oxycodone throughout the entire pediatric population. Therefore, 
this model could potentially be used to derive pediatric dosing regimens of immediate 
release oxycodone formulation that would match the exposure in adults at dosing regimen 
of FDA-approved oxycodone products. 
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2 Labeling 

Discussion is still ongoing regarding what specific pediatric PK information should be 
included in the final product label. Refer to the approved label for details.  

Pediatric PK information for 6 to 11 yrs. age group may imply established safety or 
efficacy and hence such may not be included. 

Section 12.3 Pharmacokinetics 

… 

Pediatrics 

In the pediatric age group of 11 years and older systemic exposure of oxycodone is 
expected to be similar to adults at any given dose of OxyContin. 

29 Page(s) of Draft Labeling have been Withheld in Full as b4 (CCI/TS) immediately following this page
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3.2 Individual Study Reviews 

3.2.1 Bioanalytical Method (Long term stability, Fifteen Freeze Thaw cycle stability) & 
OXNSR06-022-1 report synopsis. 

In Study OXP3003, The first set of samples was collected January 31, 2003 and was 
received on March 11, 2003. The last batch of samples was analyzed on June 29, 2004 
for Oxycodone, Noroxycodone, and Oxymorphone; the last batch of samples was 
analyzed on May 6, 2005 for Morphine. The maximum storage duration for the study 
samples from collection to extraction was 348 days for Oxycodone, Noroxycodone, and 
Oxymorphone, and 700 days for Morphine. 

In Study OXP1005, the first set of samples was collected March 31, 2003, and was 
received on May 1, 2003. The last batch of samples was analyzed on February 27, 2004. 
The maximum storage duration for the study samples from collection to extraction was 
234 days. 

Frozen storage stability of oxycodone and its metabolites, noroxycodone and 
oxymorphone, in human plasma stored at approximately -20°C was demonstrated for up 
to 22 months. Stability of stock solutions of oxycodone and its metabolites, 
noroxycodone and oxymorphone stored at 5ºC was demonstrated for up to 4 months. 

Frozen storage stability of morphine in human plasma stored at approximately -20°C was 
demonstrated for up to five and a half months. Stability of stock solutions of morphine 
stored at 1-8ºC was demonstrated for up to 26 days.This report describes the results of the 
long-term stability of oxycodone and its metabolites, noroxycodone and oxymorphone, in 
human plasma based on method OXYMR00-004:1, “Quantitation of Oxycodone and 
Metabolites in Human Plasma by Liquid Chromatography-Tandem Mass Spectrometry 
(LC-MS/MS).” The full validation results were also reported in the validation report 
OXYVR00-017:1. 

Long-Term Stability in Human Plasma 

The long-term storage stability of oxycodone and its metabolites, noroxycodone and 
oxymorphone, in human plasma stored at approximately –20 °C was assessed at 2, 3, 7 
and 22 months. The results are shown in Tables 6.1 A-C. 

Long-Term Stability in Stock and Spike Solution 

The long-term storage stability of oxycodone and its metabolites, noroxycodone and 
oxymorphone, in the specific solvent defined in the method OXYMR00-004:1(draft) was 
assessed using the highest concentration stock solution and two spiking solutions (high 
and low) stored at 5 °C for 4 months. The results are shown in Tables 6.2 A-C. 
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Excerpt from bioanalytical report TM-543 indicating stability of oxycodone in plasma or 
solutions following different storage conditions (with focus on 15 cycles of 
Freeze/Thaw). 
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CONCLUSION 

The stability data showed that oxycodone and its metabolites, noroxycodone and 
oxymorphone, were stable in human plasma for up to 22 months. The stability data also 
showed that oxycodone and its metabolites, noroxycodone and oxymorphone, were stable 
in 1:1 MeOH/H2O stock and spiking solutions for up to 4 months. 

Reference ID: 3757009 

46 



 

 
 

 

 

 

 
   

3.2.2 Population PK Analysis of OxyContin and Immediate Release Oxycodone. 

Population Pharmacokinetics in Pediatric Patients and Healthy Adult Subjects: 

The sponsor conducted a rather comprehensive pharmacokinetic data analysis strategy 
involving population pharmacokinetics modeling based on nonlinear mixed-effects 
modeling (NONMEM).  The population PK analysis was conducted with a qualified 
installation of the nonlinear mixed effects modeling (NONMEM) software, Version 7, 
Level 2.0 (ICON Development Solutions, Hanover, MD).  A covariate modeling 
approach emphasizing parameter estimation rather than stepwise hypothesis testing was 
implemented for this population PK analysis. Predefined covariate-parameter 
relationships were identified based on exploratory graphics, scientific and clinical 
interest, and mechanistic plausibility of prior knowledge; a full model was then 
constructed with care to avoid correlation or collinearity in predictors.   

This involved pooling of all available plasma oxycodone concentrations (intensive and 
sparse) from single- and multiple-dose PK studies. The pooled data represented 
oxycodone concentrations across a range of formulations [oral immediate release from 
liquid and tablet, extended release original OxyContin (OC) and reformulated OxyContin 
(OTR or ORF)] in pediatric patients and representative oral OxyContin data in adult 
subjects for the population pharmacokinetic (POPPK) dataset.  A total of 5 Phase 1 and 
three Phase 3 clinical studies were included in the POPPK modeling of oxycodone in 
pediatric patients and adult subjects. 

Table: Studies included in final population pharmacokinetic analysis of oxycodone 
and the different formulations, doses, and demographics of patients/subjects 
employed. 

Reference: Table 1 from Purdue Pharma’s Report on Population Pharmacokinetic Modeling of Oxycodone 
in Pediatric and Adult subjects. 

The final oxycodone POP PK dataset consisted of 5567 oxycodone concentrations from 
370 subjects from 8 studies (see Table below). There were 255 pediatric patients (< 18 
years), with weights ranging from 2.4 to 112 kg. The final dataset contained 184 pediatric 
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patients between the ages of 6 and 16 years, of which 43 (23%) were > 6 to < 12 years 
old and 141 (77%) were ≥ 12 to ≤ 16 years old. Clinical PK experience with IR 
oxycodone formulations accounted for the rest of the pediatric patients. 

Weight and age were positively correlated with a correlation coefficient of 0.76 and an 
obvious trend evident in scatter plots (bottom left).  

Reference: Figure 1 and Figure 2 from Purdue Pharma’s Report on Population Pharmacokinetic Modeling 
of Oxycodone in Pediatric and Adult subjects. 

Distributions of continuous covariates (top right) were similar for pediatric subjects in 
both sexes. In adult subjects, age was similar across sexes but weight demonstrated the 
typical dependency on sex, with males having a higher median weight and overall range 
than females. Weight, age and sex were considered as potential covariates in the model 
(table below) 

Reference: Table 2 from Purdue Pharma’s Report on Population Pharmacokinetic Modeling of Oxycodone 
in Pediatric and Adult subjects. 
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The population PK of oxycodone in pediatric patients and adult subjects was described 
by a one-compartment model with first-order absorption and elimination. The model was 
parameterized in terms of apparent (oral) clearance (CL/F), apparent (oral) volume of 
distribution (V/F), relative bioavailability (F) and first-order absorption rate constant 
(Ka). Separate relative F terms and absorption models were included to model each oral 
oxycodone formulation. A single first-order absorption model described the absorption of 
the IR liquid, IR solid, and ORF, while a parallel first-order absorption model described 
the absorption of the OC formulation.  

The model was implemented in NONMEM using ADVAN7 TRANS1, which accounts 
for multiple dosing or steady-state conditions. CL/F and V/F were allometrically scaled 
by weight using a power model. CL/F was also modeled as a function of age using a 
power model with three age categories (<1 month, ≥1 month to <1 year, and ≥1 year) as 
described in the equations below. An attempt was made to model the age covariate effect 
as a continuous function using both Emax and sigmoid Emax models, however, these 
models were not stable and resulted in inadequate estimates for CL/F and the maturation 
half-life. Interindividual random effect terms for CL/F, V/F, Ka,OC fast , Ka,OC slow, 
and Ka,ORF were modeled using exponential variance models, with a covariance term 
between CL/F and V/F. Residual random effects were described with a combined 
additive and proportional error model. The residual error model was allowed to vary by 
oral formulation type.  

The typical estimates of the PK model parameters for the reference covariates (70 kg, age  
≥ 1year, ORF formulation) were 88.2 L/hr and 554 L for CL/F and V/F, respectively. 
Estimates for the different oral formulation Ka terms (hr-1) were 0.972, 1.54, 0.954, 
0.156, and 0.358 for Ka,IR liquid, Ka,IR solid, Ka,OC fast, Ka,OC slow, and Ka,ORF , 
respectively. Estimates for the different oral formulation relative F terms were 0.863, 
1.08, 1.08, and 1 (FIXED; reference formulation) for FIR liquid, FIR solid, FOC, and 
FORF , respectively. The FastOC was estimated to be 0.595, so approximately 60% of 
the available OC dose was absorbed via the fast absorption phase and 40% via the slow 
absorption phase (Final parameter list is in the summary of the clinical pharmacology 
findings). 

Variability in CL/F and V/F were partially described by allometrically scaled weight. An 
additional effect of age on CL/F was also described for subjects under one year of age 
that may partially represent maturational changes in CL/F. Final estimates of unexplained 
variability in CL/F and V/F were 38.1 %CV and 38.7 %CV, respectively. 

The base model is described by the equations below.  
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Reference: Equation 10 from Purdue Pharma’s Report on Population Pharmacokinetic Modeling of 
Oxycodone in Pediatric and Adult subjects. 
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A table of the parameter estimates is provided below. 

Reference: Table 10 from Purdue Pharma’s Report on Population Pharmacokinetic Modeling of 
Oxycodone in Pediatric and Adult subjects. 

Model Evaluation 
The adequacy of the final model and parameter estimates was investigated with a 
predictive check method.  The precision of model parameters was investigated by 
performing a stratified non-parametric bootstrap procedure.  One thousand (1000) 
replicate datasets were generated by random sampling with replacement and were 
stratified by clinical study, using the individual as the sampling unit. Population 
parameters for each dataset were subsequently estimated using NONMEM. This resulted 
in a distribution of 1000 estimates for each population model parameter. Empirical 95% 
CIs were constructed by observing the 2.5th and 97.5th quantiles of the resulting 
parameter distributions for all bootstrap runs. 

Reference ID: 3757009 

51 



 

 
 

 
   

 
Reference: Figure 21 and Figure 22 from Purdue Pharma’s Report on Population Pharmacokinetic 
Modeling of Oxycodone in Pediatric and Adult subjects. 

Visual predictive check on observed vs. predicted concentrations were made for each 
study utilizing Pirana software with Xpose package.  Two hundred Monte Carlo 
simulation replicates of the original dataset were generated using the final model.  
Satisfactory distributions of lower 95% CI, median, and upper 95% CI of the 
observations were contained within the predictions.   

Final model diagnostic plots suggest that the model describes the pediatric and adult data 
well. Simulation based model evaluation shows reasonable predictive ability for both 
pediatric and multiple-dose adult oxycodone PK. 

Exposure Comparison: Exposures for OxyContin were compared using the dose at the 
time of the first dose as well as the dose at the time of last dose in the data set. The 
sponsor provided graphical comparison of oxycodone exposure in pediatric patients in 6 
– 12 yrs and 13 -16 yrs groups. However, an approach to provide descriptive statistics of 
oxycodone systemic exposure parameters were found suitable for this submission and 
described in the summary of clinical pharmacology findings.   

The population pharmacokinetic model can be used, however, to derive dosing regimens 
in pediatric patients that will match adult exposures at the doses of FDA-approved 
oxycodone products. In this submission, empirical Bayes estimates from final model 
were used to calculate individual pharmacokinetic parameters for patients in studies 
OXP1005, OXP3003, and OTR3001. For each individual, PK parameters (Cmax, AUC, 
Cmax & Cmin at Steady-state were calculated and reported for that individual’s first and 
last dose appearing in the data set with at least one observation record following that 
dosing record. 
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To calculate maximum concentration in the dosing interval (Cmax) and minimum 
concentration in the dosing interval (Cmin) using the final model, first dose 
concentrations were simulated every 0.25 hours over the dosing interval (tau). Cmax was 
taken as the maximum simulated oxycodone concentration over the dosing interval and 
Cmin was the simulated oxycodone concentration when time was equal to Tau (dosing 
interval 6 hours for IR, 12 hours for OxyContin Reformulation (ORF)).   

Table: Descriptive Statistics of oxycodone following pediatric IR oxycodone liquid 
administration by weight normalized dosing. AR = accumulation ratio. 

Variable 

Dose/ 
Wt 
(mg/kg) 

Dosing 
(First/ 
Last) FORM N Mean SD Median Min Max 

AR 0.05 First IR liq 26 1.60 0.26 1.58 1.18 2.13 

AR 0.1 First IR liq 37 1.60 0.30 1.64 1.07 2.21 

AR 0.2 First IR liq 40 1.55 0.40 1.49 1.04 2.58 

AUCss 0.05 First IR liq 26 33.57 11.99 32.15 12.5 55.3 

AUCss 0.1 First IR liq 37 65.19 30.82 57.60 27 190 

AUCss 0 2 First IR liq 40 120.94 54.55 104.00 51.4 300 

AUCtau 0.05 First IR liq 26 20.60 5.77 20.40 10.4 32.8 

AUCtau 0.1 First IR liq 37 40.82 16.51 37.70 19.1 96.1 

AUCtau 0.2 First IR liq 40 78.37 28.76 71.45 41.4 164 

CAVGss 0.05 First IR liq 26 5.60 2.00 5.35 2.09 9.22 

CAVGss 0.1 First IR liq 37 10.86 5.13 9.60 4.51 31.6 

CAVGss 0.2 First IR liq 40 20.16 9.09 17.35 8.57 50 

CL F 0.05 First IR liq 26 13.28 16.26 6.88 2.9 75.8 

CL_F 0.1 First IR liq 37 37.96 24.24 38.40 3.73 82.1 

CL_F 0.2 First IR liq 40 39.95 26.31 37.95 6.65 94.3 

CMAX 0.05 First IR liq 26 3.80 1.01 3.88 2.06 6.27 

CMAX 0.1 First IR liq 37 7.73 3.22 6.93 3.61 16.7 

CMAX 0.2 First IR liq 40 15.43 6.06 13.10 7.31 29.5 

CMAXss 0.05 First IR liq 26 6.14 1.99 5.91 2.66 9.56 

CMAXss 0.1 First IR liq 37 12.13 5.30 10.90 5.2 32.9 

CMAXss 0.2 First IR liq 40 23.16 9.15 20.40 12.1 52.8 

CMIN 0.05 First IR liq 26 2.38 0.79 2.36 0.884 3.59 

CMIN 0.1 First IR liq 37 4.53 2.09 3.98 1.97 12.5 

CMIN 0.2 First IR liq 40 8.15 3.68 7.54 2.46 20.6 

CMINss 0.05 First IR liq 26 3.93 1.70 3.70 1.06 7.25 

CMINss 0.1 First IR liq 37 7.46 4.27 6.91 2.29 24.6 

CMINss 0.2 First IR liq 40 13.29 8.13 10.80 2.58 38.1 

KEL 0.05 First IR liq 26 0.18 0.05 0.17 0.106 0.312 

KEL 0.1 First IR liq 37 0.19 0.08 0.16 0.1 0.455 

KEL 0.2 First IR liq 40 0.22 0.12 0.19 0.0819 0.555 

THALF 0.05 First IR liq 26 4.21 1.16 4.15 2.22 6.56 

THALF 0.1 First IR liq 37 4.17 1.38 4.40 1.52 6.92 

THALF 0.2 First IR liq 40 3.93 1.86 3.75 1.25 8.46 

TMAX 0.05 First IR liq 26 2.19 0.24 2.25 1.75 2.5 

TMAX 0.1 First IR liq 37 2.15 0.29 2.25 1.5 2.5 

TMAX 0.2 First IR liq 40 2.08 0.39 2.13 1.25 2.75 

V_F 0.05 First IR liq 26 78.68 
119.6 

3 39.95 19.9 628 
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V F 0.1 First IR liq 37 240.63 
187.3 

2 204.00 15 570 

V F 0.2 First IR liq 40 239.91 
213.8 

9 148.50 26.1 783 

AR 0.05 Last IR liq 23 1.59 0.26 1.55 1.18 2.13 

AR 0.1 Last IR liq 36 1.60 0.31 1.64 1.07 2.21 

AR 0.2 Last IR liq 35 1.59 0.41 1.55 1.04 2.58 

AUCss 0.05 Last IR liq 23 33.99 12.11 32.20 12.5 55.3 

AUCss 0.1 Last IR liq 36 65.73 31.34 57.75 27 190 

AUCss 0 2 Last IR liq 35 125.63 56.50 114.00 51.4 300 

AUCtau 0.05 Last IR liq 23 20.95 5.89 20.50 10.4 32.8 

AUCtau 0.1 Last IR liq 36 40.91 16.55 38.00 19.1 96.1 

AUCtau 0.2 Last IR liq 35 79.95 30.24 71.80 41.4 164 

CAVGss 0.05 Last IR liq 23 5.67 2.02 5.36 2.09 9.22 

CAVGss 0.1 Last IR liq 36 10.95 5.22 9.63 4.51 31.6 

CAVGss 0.2 Last IR liq 35 20.94 9.41 19.00 8.57 50 

CL_F 0.05 Last IR liq 23 10.07 9.52 6.71 2.9 44.8 

CL_F 0.1 Last IR liq 36 39.19 24.77 39.60 3.73 82.1 

CL F 0.2 Last IR liq 35 40.72 26.89 38.10 6.65 94.3 

CMAX 0.05 Last IR liq 23 3.87 1.04 3.92 2.06 6.27 

CMAX 0.1 Last IR liq 36 7.75 3.22 7.15 3.61 16.7 

CMAX 0.2 Last IR liq 35 15.65 6.38 12.90 7.31 29.5 

CMAXss 0.05 Last IR liq 23 6.23 2.01 5.98 2.66 9.56 

CMAXss 0.1 Last IR liq 36 12.22 5.36 11.10 5.2 32.9 

CMAXss 0.2 Last IR liq 35 23.90 9.52 21.30 12.1 52.8 

CMIN 0.05 Last IR liq 23 2.41 0.80 2.39 0.884 3.59 

CMIN 0.1 Last IR liq 36 4.54 2.12 3.99 1.97 12.5 

CMIN 0.2 Last IR liq 35 8.42 3.82 7.67 2.46 20.6 

CMINss 0.05 Last IR liq 23 3.97 1.72 3.78 1.06 7.25 

CMINss 0.1 Last IR liq 36 7.54 4.37 6.93 2.29 24.6 

CMINss 0.2 Last IR liq 35 13.99 8.40 11.80 2.58 38.1 

KEL 0.05 Last IR liq 23 0.18 0.06 0.17 0.106 0.312 

KEL 0.1 Last IR liq 36 0.19 0.09 0.16 0.1 0.455 

KEL 0.2 Last IR liq 35 0.22 0.12 0.17 0.0819 0.555 

THALF 0.05 Last IR liq 23 4.19 1.17 4.03 2.22 6.56 

THALF 0.1 Last IR liq 36 4.20 1.44 4.41 1.52 6.92 

THALF 0.2 Last IR liq 35 4.08 1.90 4.01 1.25 8.46 

TMAX 0.05 Last IR liq 23 2.18 0.24 2.25 1.75 2.5 

TMAX 0.1 Last IR liq 36 2.15 0.30 2.25 1.5 2.5 

TMAX 0.2 Last IR liq 35 2.11 0.39 2.25 1.25 2.75 

V_F 0.05 Last IR liq 23 53.77 39.42 39.00 19.9 152 

V F 0.1 Last IR liq 36 252.87 
198.7 

7 235.00 15 628 

V F 0.2 Last IR liq 35 250.56 
219.7 

0 156.00 26.1 783 
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Table: Descriptive Statistics of oxycodone in pediatric patients receiving OxyContin 
ORF (by Dose). AR = accumulation ratio. 

Variable 

Dose 
First/ 
Last FORM 

DOSE 
(mg) N Mean SD Median Min Max 

AR First ORF 10 47 1.18 0.21 1.14 1 2.41 

AUCss First ORF 10 47 152.81 85.84 138 44.4 514 

AUCtau First ORF 10 47 126.79 55.26 106 44.3 302 

CAVGss First ORF 10 47 12.74 7.15 11.5 3.7 42.8 

CL F First ORF 10 47 80.62 36.63 72.6 19.4 225 

CMAX First ORF 10 47 13.18 6.02 11.7 5.17 32.3 

CMAXss First ORF 10 47 15.53 7.60 12.6 6.62 39.2 

CMIN First ORF 10 47 5.33 3.07 5.08 0.128 17.2 

CMINss First ORF 10 47 6.71 5.79 5.94 0.128 36.3 

KEL First ORF 10 47 0.19 0.08 0.177 0.0447 0.576 

THALF First ORF 10 47 4.26 2.10 3.91 1.2 15.5 

TMAX First ORF 10 47 3.98 1.07 3.75 1.75 7.75 

V F First ORF 10 47 447.79 174.36 421 164 960 

AR Last ORF 10 48 1.16 0.13 1.14 1 1.67 

AUCss Last ORF 10 48 148.53 68.27 131 44.4 413 

AUCtau Last ORF 10 48 127.02 53.71 106 44.3 302 

CAVGss Last ORF 10 48 12.38 5.69 10.95 3.7 34.4 

CL_F Last ORF 10 48 79.93 35.18 76.2 24.2 225 

CMAX Last ORF 10 48 13.40 5.90 11.8 5.21 32.3 

CMAXss Last ORF 10 48 15.42 6.68 12.7 7.05 36.6 

CMIN Last ORF 10 48 5.19 2.84 4.66 0.128 17.2 

CMINss Last ORF 10 48 6.23 3.99 5.53 0.128 24.6 

KEL Last ORF 10 48 0.19 0.08 0.1765 0.0759 0.576 

THALF Last ORF 10 48 4.08 1.49 3.92 1.2 9.14 

TMAX Last ORF 10 48 3.89 1.07 3.75 1.75 8.25 

V_F Last ORF 10 48 438.17 172.07 400.5 164 1030 

AR First ORF 15 11 1.17 0.09 1.14 1.09 1.38 

AUCss First ORF 15 11 300.00 200.78 230 131 826 

AUCtau First ORF 15 11 260.91 187.55 203 120 759 

CAVGss First ORF 15 11 25.00 16.75 19.2 10.9 68.9 

CL F First ORF 15 11 65.06 28.78 65.1 18.2 115 

CMAX First ORF 15 11 27.22 23.17 20.1 11.2 90.9 

CMAXss First ORF 15 11 31.15 24.84 23.1 13.5 98.8 

CMIN First ORF 15 11 10.68 5.65 8.61 4.64 24 

CMINss First ORF 15 11 12.41 6.12 10.5 5.06 26.1 

KEL First ORF 15 11 0.17 0.03 0.173 0.108 0.21 

THALF First ORF 15 11 4.27 0.96 4 3.31 6.44 

TMAX First ORF 15 11 4.02 0.55 4 3 5.25 

V_F First ORF 15 11 404.69 193.16 401 86.6 757 

AR Last ORF 15 13 1.26 0.36 1.14 1.09 2.41 

AUCss Last ORF 15 13 324.54 232.22 210 131 826 

AUCtau Last ORF 15 13 257.92 177.96 192 120 759 

CAVGss Last ORF 15 13 27.05 19.38 17.5 10.9 68.9 

CL F Last ORF 15 13 64.28 30.47 71.4 18.2 115 
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CMAX Last ORF 15 13 26.70 21.88 20.2 11.2 90.9 

CMAXss Last ORF 15 13 32.62 24.76 22 13.5 98.8 

CMIN Last ORF 15 13 10.95 6.35 8.01 4.64 24 

CMINss Last ORF 15 13 14.75 13.20 9.87 5.06 54.4 

KEL Last ORF 15 13 0.16 0.05 0.173 0.0447 0.21 

THALF Last ORF 15 13 5.01 3.28 4 3.31 15.5 

TMAX Last ORF 15 13 4.19 1.20 3.75 3 7.75 

V_F Last ORF 15 13 416.89 201.00 435 86.6 757 

AR First ORF 20 25 1.13 0.07 1.12 1 1.27 

AUCss First ORF 20 25 297.54 121.71 278 79.5 583 

AUCtau First ORF 20 25 262.57 105.04 256 79.2 525 

CAVGss First ORF 20 25 24.80 10.14 23.2 6.63 48.6 

CL_F First ORF 20 25 81.52 44.82 72 34.3 251 

CMAX First ORF 20 25 28.29 11.73 28 13.3 59.3 

CMAXss First ORF 20 25 31.84 12.95 29.6 14.4 65.8 

CMIN First ORF 20 25 10.18 4.80 9.23 0.614 21.2 

CMINss First ORF 20 25 11.68 5.87 10.6 0.617 26.5 

KEL First ORF 20 25 0.20 0.06 0.189 0.129 0.445 

THALF First ORF 20 25 3.75 0.91 3.66 1.56 5.39 

TMAX First ORF 20 25 3.66 0.70 3.75 2 5.25 

V_F First ORF 20 25 412.60 156.67 364 178 718 

AR Last ORF 20 18 1.18 0.13 1.15 1 1.57 

AUCss Last ORF 20 18 282.47 127.31 262.5 79.5 516 

AUCtau Last ORF 20 18 236.96 99.24 209 79.2 438 

CAVGss Last ORF 20 18 23.54 10.61 21.85 6.63 43 

CL F Last ORF 20 18 88.55 50.59 76.3 38.8 251 

CMAX Last ORF 20 18 24.32 10.62 20.5 13.3 46.3 

CMAXss Last ORF 20 18 28.54 12.12 24.85 14.4 53.1 

CMIN Last ORF 20 18 10.18 5.37 10.08 0.614 21.2 

CMINss Last ORF 20 18 12.45 7.60 12.25 0.617 30.9 

KEL Last ORF 20 18 0.19 0.08 0.1695 0.0844 0.445 

THALF Last ORF 20 18 4.25 1.49 4.09 1.56 8.21 

TMAX Last ORF 20 18 3.97 0.95 4 2 6 

V F Last ORF 20 18 481.78 154.62 518.5 213 718 

AR First ORF 30 10 1.23 0.22 1.135 1.04 1.67 

AUCss First ORF 30 10 431.90 153.53 383.5 295 745 

AUCtau First ORF 30 10 352.70 111.54 308.5 230 566 

CAVGss First ORF 30 10 35.98 12.82 31.95 24.6 62.1 

CL F First ORF 30 10 76.41 22.43 78.3 40.3 102 

CMAX First ORF 30 10 36.04 13.55 35.05 15.6 63.1 

CMAXss First ORF 30 10 43.00 14.40 41.05 26.1 70.6 

CMIN First ORF 30 10 15.16 6.67 14.3 5.28 29.5 

CMINss First ORF 30 10 19.40 11.25 16.1 5.47 46.4 

KEL First ORF 30 10 0.17 0.07 0.178 0.0759 0.281 

THALF First ORF 30 10 4.76 2.27 3.9 2.47 9.14 

TMAX First ORF 30 10 4.33 1.65 4 2.5 8.25 

V F First ORF 30 10 498.50 228.57 460 253 1030 

AR Last ORF 30 6 1.10 0.07 1.07 1.04 1.24 

Reference ID: 3757009 
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AUCss Last ORF 30 6 456.17 134.59 476.5 296 633 

AUCtau Last ORF 30 6 414.83 118.24 418 281 566 

CAVGss Last ORF 30 6 38.00 11.26 39.7 24.6 52.8 

CL F Last ORF 30 6 71.28 23.06 62.95 47.4 101 

CMAX Last ORF 30 6 47.75 13.76 46.25 30.3 63.7 

CMAXss Last ORF 30 6 52.23 14.61 49.35 32.6 70.6 

CMIN Last ORF 30 6 14.10 5.73 14.65 5.28 20.7 

CMINss Last ORF 30 6 15.73 7.07 15.5 5.47 23.9 

KEL Last ORF 30 6 0.22 0.05 0.229 0.135 0.281 

THALF Last ORF 30 6 3.35 0.96 3.03 2.47 5.12 

TMAX Last ORF 30 6 3.33 0.58 3.375 2.5 4.25 

V_F Last ORF 30 6 334.00 103.10 308.5 228 455 

AR First ORF 40 4 1.27 0.12 1.27 1.14 1.4 

AUCss First ORF 40 4 682.75 266.18 589.5 482 1070 

AUCtau First ORF 40 4 533.00 172.68 483 400 766 

CAVGss First ORF 40 4 56.90 22.27 49.1 40.1 89.3 

CL_F First ORF 40 4 64.23 19.80 68.3 37.3 83 

CMAX First ORF 40 4 50.38 14.41 48.65 37.4 66.8 

CMAXss First ORF 40 4 64.15 21.19 58 47.2 93.4 

CMIN First ORF 40 4 26.53 11.34 22.15 18.5 43.3 

CMINss First ORF 40 4 34.33 17.64 27.3 22.2 60.5 

KEL First ORF 40 4 0.14 0.03 0.1315 0.105 0.176 

THALF First ORF 40 4 5.32 1.23 5.36 3.93 6.62 

TMAX First ORF 40 4 4.31 0.55 4.25 3.75 5 

V_F First ORF 40 4 479.50 146.48 459.5 355 644 

AR Last ORF 40 3 1.21 0.10 1.2 1.12 1.31 

AUCss Last ORF 40 3 601.00 148.92 553 482 768 

AUCtau Last ORF 40 3 494.33 93.51 496 400 587 

CAVGss Last ORF 40 3 50.07 12.43 46.1 40.1 64 

CL F Last ORF 40 3 69.13 15.69 72.3 52.1 83 

CMAX Last ORF 40 3 49.03 8.58 52.9 39.2 55 

CMAXss Last ORF 40 3 59.23 11.11 61.4 47.2 69.1 

CMIN Last ORF 40 3 22.60 7.36 18.5 18.2 31.1 

CMINss Last ORF 40 3 27.73 11.27 22.2 20.3 40.7 

KEL Last ORF 40 3 0.15 0.03 0.148 0.121 0.189 

THALF Last ORF 40 3 4.70 1.04 4.69 3.67 5.75 

TMAX Last ORF 40 3 4.08 0.63 4 3.5 4.75 

V F Last ORF 40 3 459.00 92.50 432 383 562 

AR Last ORF 50 1 1.14 0 1.14 1.14 1.14 

AUCss Last ORF 50 1 798 0 798 798 798 

AUCtau Last ORF 50 1 702 0 702 702 702 

CAVGss Last ORF 50 1 66.5 0 66.5 66.5 66.5 

CL F Last ORF 50 1 62.6 0 62.6 62.6 62.6 

CMAX Last ORF 50 1 72.6 0 72.6 72.6 72.6 

CMAXss Last ORF 50 1 82.6 0 82.6 82.6 82.6 

CMIN Last ORF 50 1 28.8 0 28.8 28.8 28.8 

CMINss Last ORF 50 1 32.8 0 32.8 32.8 32.8 

KEL Last ORF 50 1 0.176 0 0.176 0.176 0.176 

Reference ID: 3757009 
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THALF Last ORF 50 1 3.93 0 3.93 3.93 3.93 

TMAX Last ORF 50 1 3.75 0 3.75 3.75 3.75 

V F Last ORF 50 1 355 0 355 355 355 

AR First ORF 60 1 1.15 0 1.15 1.15 1.15 

AUCss First ORF 60 1 702 0 702 702 702 

AUCtau First ORF 60 1 608 0 608 608 608 

CAVGss First ORF 60 1 58.5 0 58.5 58.5 58.5 

CL_F First ORF 60 1 85.5 0 85.5 85.5 85.5 

CMAX First ORF 60 1 57.9 0 57.9 57.9 57.9 

CMAXss First ORF 60 1 66.8 0 66.8 66.8 66.8 

CMIN First ORF 60 1 27.7 0 27.7 27.7 27.7 

CMINss First ORF 60 1 32 0 32 32 32 

KEL First ORF 60 1 0.167 0 0.167 0.167 0.167 

THALF First ORF 60 1 4.14 0 4.14 4.14 4.14 

TMAX First ORF 60 1 4.25 0 4.25 4.25 4.25 

V F First ORF 60 1 511 0 511 511 511 

AR First ORF 80 1 1.08 0 1.08 1.08 1.08 

AUCss First ORF 80 1 1190 0 1190 1190 1190 

AUCtau First ORF 80 1 1100 0 1100 1100 1100 

CAVGss First ORF 80 1 99.2 0 99.2 99.2 99.2 

CL_F First ORF 80 1 67.2 0 67.2 67.2 67.2 

CMAX First ORF 80 1 124 0 124 124 124 

CMAXss First ORF 80 1 135 0 135 135 135 

CMIN First ORF 80 1 37.3 0 37.3 37.3 37.3 

CMINss First ORF 80 1 40.5 0 40.5 40.5 40.5 

KEL First ORF 80 1 0.213 0 0.213 0.213 0.213 

THALF First ORF 80 1 3.26 0 3.26 3.26 3.26 

TMAX First ORF 80 1 3.25 0 3.25 3.25 3.25 

V_F First ORF 80 1 316 0 316 316 316 

AR Last ORF 80 1 1.08 0 1.08 1.08 1.08 

AUCss Last ORF 80 1 1190 0 1190 1190 1190 

AUCtau Last ORF 80 1 1100 0 1100 1100 1100 

CAVGss Last ORF 80 1 99.2 0 99.2 99.2 99.2 

CL F Last ORF 80 1 67.2 0 67.2 67.2 67.2 

CMAX Last ORF 80 1 124 0 124 124 124 

CMAXss Last ORF 80 1 135 0 135 135 135 

CMIN Last ORF 80 1 37.3 0 37.3 37.3 37.3 

CMINss Last ORF 80 1 40.5 0 40.5 40.5 40.5 

KEL Last ORF 80 1 0.213 0 0.213 0.213 0.213 

THALF Last ORF 80 1 3.26 0 3.26 3.26 3.26 

TMAX Last ORF 80 1 3.25 0 3.25 3.25 3.25 

V F Last ORF 80 1 316 0 316 316 316 

Reference ID: 3757009 
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In addressing the OSI comment (See Bioanalytical Section 3.2.1) about analyte stability 
and possible impact on parameter estimation, we looked at clearance and volume of 
distribution of oxycodone from different studies. The general observation is that an age or 
bodyweight dependent changes in clearance are obvious. 

Table: Summary statistics of clearance and volume of distribution of oxycodone based 
on bodyweight groups from different studies. 

Weight 
Group 

Study 
Number Variable N Mean SD Median Variable N Mean SD Median 

<10 kg OXP1005 CL/F 43 8.4 4.8 7.2 V/F 43 45.8 26.4 37.6 
11-20 kg OXP3003 CL/F 7 37.8 13.0 38.4 V/F 7 152.0 77.6 140.6 
11-20 kg OXP1005 CL/F 15 29.2 9.3 29.7 V/F 15 112.4 39.0 103.8 

21-60 kg 
OC96-
0602 CL/F 11 68.3 25.0 67.8 V/F 11 325.3 104.2 334.0 

21-60 kg OTR1005 CL/F 10 85.6 17.0 82.4 V/F 10 442.9 75.1 471.7 
21-60 kg OTR1020 CL/F 20 74.1 30.3 71.0 V/F 20 484.9 210.0 433.4 
21-60 kg OTR3001 CL/F 56 65.4 25.4 63.8 V/F 56 359.1 138.0 340.4 
21-60 kg OXP3003 CL/F 31 58.7 16.4 60.3 V/F 31 398.2 156.9 371.9 
21-60 kg OXP3004 CL/F 8 74.6 31.1 67.6 V/F 8 406.8 133.5 395.9 
>60 kg OTR1005 CL/F 81 99.8 25.1 94.3 V/F 81 585.4 120.0 584.1 
>60 kg OTR1020 CL/F 10 92.1 42.7 96.3 V/F 10 616.9 148.5 596.9 
>60 kg OTR1502 CL/F 23 104.7 24.2 98.3 V/F 23 726.7 155.9 684.4 
>60 kg OTR3001 CL/F 43 94.4 41.3 86.0 V/F 43 544.9 161.9 518.8 
>60 kg OXP3003 CL/F 8 65.8 20.3 64.8 V/F 8 480.5 138.3 510.2 

In addition, clearance and volume of distribution from two different pediatric patient PK 
studies with patients in the age group of 6 – 12 yrs. (OTR3001 and OXP3003) were also 
compared to ensure consistency in parameter estimates.  Majority of the observed 
bodyweights for pediatric patients in the 6 -12 yrs. old group ranged from 21 – 60 kg in 
these studies. 

Figure: Box-Plots indicating clearance (left) and volume of distribution (right) in 
pediatric patients from Study OXP3003 (IR) and Study OTR3001 (ORF). 
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3.2.3 Synopsis of Pediatric Patient Study OC96-0602 
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Also see box-plot in the summary of clinical pharmacology findings. 
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3.2.4 Synopsis of Study OXP3003 Pediatric age group 5 – 16 yrs. 
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3.2.5 Synopsis of Study OTR3001, Pediatric Study of OxyContin (ORF) in 6 – 16 yrs. 

Reference ID: 3757009 

69 



 

 
 

 

              
                   

                    
                  

                     
                

                 
                     

              
                  

                
               

              
                     

  

              
                    
               
         

                   
                

                 
                 

               
            

              
        

Reference ID: 3757009 

70 



 

 
 

 

   

   

  

   

  

  

   

  

                  
    

      

                 
               

                 
                  

                      
                    

               
                 

        

               
                     
                    
                    

                
                    

         

             
                       

         

     

          

          

          

          
 

          

           

Reference ID: 3757009 

71 



 

 
 

 

            
       

                 
           

   

      

              

       

    

                  
                  

            

   

 

           
            

                
            

 

              
   

 

             
            

    

  

  

           

              

                
          

                 
                    

    

Reference ID: 3757009 

72 



 

 
 

 

   

               
         

                 
                       

                    
                    

 

                 
                 

                
              

              
              

        

  

               
                   

                  
             

                

   

                  
        

         

  

             
              

        

 

Reference ID: 3757009 

73 



 

 
 

 

   

                 
                   

                 
                    

             
                  

                  
                  

                 
                 
                
                
               

          

                   
                     

                  
                 

                    
                

                 
                   

 

  

                 
           

              
            

             
    

    

                  
                     

                 
       

Reference ID: 3757009 

74 



 

 
 

 

 

Figure: Note the higher Cmax for OxyContin (10 – 30 mg) strengths in pediatric patient’s 
ages 6-12 yrs. Vs. 13 – 16 yrs. 

The bodyweight impact on Cmax is described in the summary of clinical pharmacology 
findings above. 
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3.2.6 Synopsis of Pediatric Study in 6 – 16 yrs. age (OXP3004): 
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3.2.7 Synopsis of Pediatric Study with patient’s age birth to 4 yrs. (OXP1005): 
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3.2.8 Synopsis of Pediatric Study of OxyContin (ORF) in age group 6 – 16 yrs. 
(OTR1020). 
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3.2.9 Synopsis of bioavailability study comparing IR oxycodone and original 
OxyContin in adults (OC94-0101). 
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